To investigate the dynamic e¤ect of external shocks on an oil exporting economy, we estimate, using Bayesian approach, a DSGE model based on the features of the Algerian economy. The main purpose is to investigate the dynamic e¤ect of four external shocks (oil price shock, USD/EUR exchange rate shock, international in‡ation shock and international interest rate shock) and to examine the appropriate monetary policy strategy for Algerian economy, given its structural characteristics and the pattern of the external shocks. We analyze the impulse response functions of our external shocks according to alternative monetary rules. The welfare cost associated with each monetary policy rule has been considered. Our main …ndings show that, over the period 1990Q1-2010Q4, core in ‡ation monetary rule allows better to stabilize both output and in ‡ation. This rule also appears to be the best way to improve a social welfare.
Introduction
Emerging and developing economies are especially vulnerable to external shocks. Many channels explain such vulnerability. First of all, these countries remain dependent from economic activity in industrialized countries (the trade channel) and from international capital markets -including international banking activity-to …nance their investment (the …nancial channel). In addition, despite a declining trend since the last decade, domestic prices in emerging and developing countries remain in ‡uenced by exchange rates ‡uctuations (the pass-through channel). Within this group of economies, oil exporting countries are even more exposed to these shocks. Indeed, oil exporting economies rely heavily on oil for their exports earnings, and their growth portrays a strong dependence for imports. As a consequence, they tend to have more volatile business cycle and are more crisis prone than other small-open economies. In this paper, we focus our attention on a speci…c oil exporter: Algeria. Relatively to other upper middle countries, Algeria is a relatively opened economy. In 2009, the exports of goods and services in terms of GDP amounted to 40.4 percent in Algeria while this ratio was 27.4 for upper middle countries (World dataBank website). Trade openness is higher: 76.5 percent in Algeria against 52.6 percent in upper middle income countries 1 . In addition, as reported by Dib (2008b) , this country has features that may intensify its responsiveness to external disturbances:
(i) a managed exchange rate regime in which the dollar is the currency peg; (ii) a very strong concentration of its exports (oil accounts for more than 95% of its exports) with prices denominated in the U.S. dollar and set in the world markets; (iii) imports whose the major part (65%) is invoiced in euro; (iv) a net debtor position vis-à-vis the rest of the world; (v) a relatively diversi…ed currency composition of its foreign debt since at least 60% of this debt has been issued in currencies other than the U.S. dollar; and (vi) a current account position highly dependent on oil-price ‡uctuations.
Over the period 2000-2010, despite signi…cant oil revenues, economic performances in Algeria have been far from impressive. On the one hand, the average real GDP change amounted to 3.6 percent, consistently below growth performances in MENA region (5.6 percent) 2 . Interestingly, the activity rebound in 2010-relatively to the trough of 2009-has been signi…cantly below in Algeria relative to MENA countries (0.8 percentage points and 2.6 respectively). On the other hand, in the aftermath of the 1994 stabilization program, Algerian in ‡ation rate converged towards in ‡ation levels in MENA region. In ‡ation has been stabilized in Algeria insofar as its in ‡ation performances are close to the ones in other MENA countries (3.1 percent and 3.4 respectively over the period 2000-2010) 3 . 1 If we consider the Middle East & North Africa (MENA) region as a whole, the exports of goods and services in percentage of GDP amounted to 41.4 in 2009 while the trade openness was 79.2 percent during the same year. 2 For a sample included Egypt, Jordan, Kuwait, Lebanon, Libya, Morrocco, Oman, Qatar, Saudi Arabia, Tunisia, and United Arab Emirates. Data are extracted from IMF, World Economic Outlook Database, September 2011. 3 IMF World Economic Outlook Database, September 2011.
Since 2006, despite a signi…cant increase in the in ‡ation rate -the consumption price index increased from 0.3 in 2006Q1 to 7.3 in 2008Q2 leading to a signi…cant decrease in the in ‡ation di¤erential-Algeria remains one the best performers in MENA region. But this outcome is not striking if we take into account the unimpressive growth performance.
The previous structural characteristics of the Algerian economy and its economic performances raise the question of the appropriate monetary policy for this country.
Focusing on the pattern of external shocks, it is the main purpose of this paper. To investigate the dynamic e¤ect of external shocks, several studies have used econometric models, in particular VAR models, to decompose the direct e¤ects of external shocks on output and other variables, from those generated by the endogenous monetary policy is used in the production function of the oil …rm; (iii) the re…ned oil is used as an input in non-oil production, and (iv) oil price is subsidized.
In addition to these features, prices are sticky in the non-oil and import sectors. This allows monetary policy to play a role in our model. Indeed, this assumption is crucial in order to investigate the role of monetary policy in a DSGE model. We consider three alternative monetary policy rules: a …xed exchange rate rule, an headline in ‡ation targeting rule, and a core in ‡ation targeting rule. We adopt these rules for two main reasons: (i) they describe the conduct of monetary policy in a large number of developing and emerging market economies; and (ii) in the oil exporting economy, the presence of the oil component in headline CPI in ‡ation engenders the question whether the measure of in ‡ation in Algeria should be the headline in ‡ation or the core in ‡ation. In other words, does monetary policy in Algeria react to the headline in ‡ation or the core in ‡ation?
Our main …ndings show that, over the period 1990Q1-2010Q4, core in ‡ation monetary rule allows better to stabilize both output and in ‡ation. This rule also appears to be the best way to improve a social welfare.
The rest of the paper is organized as follows. In section 2 we present the details of the model. Section 3 discusses the parameters calibration, data and priors. Section 4 presents the estimation results. Section 5 measures the welfare e¤ect of the external shocks under alternative monetary policy rules. Section 6 concludes.
The model
In this section we model an oil exporting economy based on the features of the Algerian economy. To do so, we assume that the economy is inhabited by seven agents: household, oil producing …rm, non-oil goods producers, intermediate foreign goods import, …nal good producer, a central bank and a government.
The household has access to international …nancial markets where it can buy or sell 4 foreign non-state contingent bonds. In oil sector, there is a single perfectly competitive …rm producing oil output, while in the non-oil goods and imports sectors, there are a continuum of monopolistically-competitive …rms. This …rms set their prices à la Calvo (1983) and Yun (1996) . As to the …nal good producer, it operates under perfect competition.
It is assumed that the central bank adjusts the short-term nominal interest rate in response to ‡uctuations in in ‡ation in the non-oil goods sector (core in ‡ation), CPI in ‡ation, and nominal exchange rate, using Taylor-type monetary policy rule. The government is considered as the owner of the oil …rm.
Household
The representative household derives utility from consumption c t and leisure (1 h t ):The preference of household is described by the following expected utility function:
where denotes the subjective discount factor (0 < < 1) :We assume that, u (:), the instantaneous utility function, is speci…ed by:
where the preference parameters and are strictly positive. The …rst parameter,
, is the inverse of the elasticity of intertemporal substitution of consumption and the second parameter, , denotes the inverse of the wage elasticity of labor supply. The single utility function, u(:), is supposed to be strictly concave, strictly increasing in c t and strictly decreasing in h t :We also assume that h t is de…ned by the following CobbDouglas technology:
where h o;t and h no;t represent hours worked by the household at time t in oil and non-oil sectors respectively. The parameters ho and hno denote the labor elasticity of substitution in the oil and non-oil sectors respectively, where ho + hno = 1:
The representative household has access to domestic and international …nancial mar- : In other words, buying foreign bonds entails paying a risk premium, t , whose the functional form is given by:
where denotes the parameter measuring the risk premium, e t and t are two exchange rates 4 : the US dollar/ Algerian dinar (USD/DZD hereafter) and the euro/US dollar (EUR/USD hereafter) respectively and f B f t is the average nominal stock of external debt which takes either a positive value if the domestic economy is a net borrower or negative value if the domestic economy is a net lender 5 . In our case, we assume that B f t < 0 to the extent that the Algerian economy is net borrower. Note …nally that Y t is the total real GDP and P f t is the foreign price index. By following this functional form, the model would not have a unit root because the holding bond would not follow a random walk 6 . The risk premium also ensures that the model has a unique steady state.
The representative household, in period t, earns nominal wages, W o;t and W no;t for their labor supply, respectively in the oil and non-oil sectors. It also receives dividend payments from both non-oil, D no;t ;and import, D I;t ;sectors so that D t = D no;t + D I;t :
At last, the household accumulates k o;t and k no;t units of capital stocks, used in the oil and non-oil sectors for nominal rental Q o;t and Q no;t respectively. The evolution of capital stock in each sector is given by:
where is the common depreciation rate to all sectors (0 < < 1) and j;t (k j;t+1 , k j;t ) is capital-adjustment cost paid by household and satisfy j (0) = 0; 
for j=o,no
The presence of the capital adjustment cost implies that, out of the steady state, the price of newly installed capital di¤ers from the price of investment goods. In other words, the Tobin's Q is di¤erent from 1. This form allows to have both total and marginal costs of adjusting capital equal to zero in the steady state equilibrium.
The expenditure and revenues presented above give the following household's budget constraint:
for j=o, no where P t i t = P o;t i o;t + P no;t i no;t is total investment in the oil and non-oil sectors respectively, and P t is the consumption price index (CPI) that will be de…ne bellow.
Given initial value, the representative household chooses {c t , k o;t+1 , k no;t+1 , B d t and B f t } to maximize its lifetime utility function subject to capital accumulation equation, the budget constraint and the no-Ponzi game restriction.
The solution gives the following …rst order conditions: Pt ;
Pt and t = t e P f t P f t represent the real capital return in each sector, the CPI in ‡ation rate, the world in ‡ation rate, the USD/DZD real exchange rate and the EUR/USD real exchange rate respectively with P f t and e P f t denoting the foreign GDP de ‡ator expressed in U.S dollar and euro respectively. Also t denotes the budget multiplier associated with the budget constraint.
By combining equations (11) and (12) we obtain equation (13) which represents the uncovered interest rate parity (UIP) condition:
Finally, note that variables R f t , f t and t which represent respectively the foreign interest rate, the world in ‡ation rate and the EUR/USD exchange rate evolve exogenously according to the following AR(1) process:
log(
log( t ) = (1 ) log( ) + log( t 1 ) + " ;t (16) where R f , f and are steady state values of R f t , f t , and t : R f , f and are the autocorrelation coe¢ cients, and " R f ;t , " f ;t and " ;t are uncorrelated and normally distributed innovations with zero mean and standard deviations R f , f and respectively:
Oil sector
To model oil production, we assume that oil …rm operating in perfect competition uses technology, A o;t ;capital, k o;t , labor, h o;t , and oil factor, O t , for the crude oil production.
Oil output is totally exported abroad at the international price P (17) subject to (18) .
The …rst order conditions are: Pt denote respectively the real capital return, the real wage, the real oil price and the real price of the oil resource.
The equations (19) - (21) represent the demand for k o;t ; h o;t and O t respectively. These results can be interpreted as the optimal choices of input that maximize oil producer's pro…t whose the value is equal to zero because of the perfect competition's assumption and the constant-return-to-scale production function.
Note, …nally, that foreign oil's price, P f o;t , oil resource, O t , and technology shock, A o;t , evolutions are given by the following stochastic process:
where P 
Non-oil sector
In this sector, we assume that the non-oil producers operate under monopolistic competition. Under this assumption, it's assumed that there is a continuum of …rms indexed by i 2 (0; 1) : Each …rm i, produces non-oil goods using the following production function:
where k no;t (i) ; h no;t (i) and Y I o;t (i) are used by …rms to produce the non-oil goods. A no;t is a technology shock speci…c to the non-oil sector. This shock follows the stochastic process given by:
Note also that no ; no and no 2 (0; 1) and no + no + no = 1:These coe¢ cients denote respectively a share of capital, k no;t , labor, h no;t and re…ned oil, Y I o;t , used as an input in the production of non-oil goods.
To maximize its pro…t, the producer i chooses K no;t (i) ; h no;t (i) and Y I o;t (i) and sets its price, e P no;t (i) à la Calvo (1983) and Yun (1996) . Following a stochastic time dependent rule of Calvo (1983) , the producer faces, in each period, a constant probability of changing its price. This probability is given by (1 no ) :Therefore, on average, the non-oil price remains unchanged for 1 1 no periods. As in Yun (1996) , we assume that if non-oil goods producers are not able to change their price, they index them to the steady state CPI in ‡ation rate according to the following rule:
where is the long run average gross rate of in ‡ation.
The non-oil …rms'maximization problem can be written as follow:
(27) subject to (25) and the following demand function
where D no;t+s (i) is the pro…t function:
with ( s t+s ) the producer's discount factor and t+s the marginal utility of consumption in period t + s:
The …rst order conditions of the maximization problem are:
where q no;t = Pt denote respectively the real capital return, the real wage, the real marginal cost, and the real domestic oil price.
The real marginal cost, mc no;t , can be obtain by replacing Eqs. (29)- (31) 
The optimal pricing condition is given by the maximization of (27): denote respectively the relative price of non-oil goods, the real marginal cost in non-oil sector, the real optimized price for non-oil goods and the CPI in ‡ation rate.
The aggregate nominal non-oil price index evolves according to the following recursive form:
Dividing (34) by P t yields the following real non-tradable price index:
Import sector
The …nal good producer uses, for its production needs, an imported composite good, sold at price P I;t (i) which is supposed to be sticky à la Calvo (1983) and Yun (1996) .
Therefore, the importer faces, in each period, a constant probability, (1 I ), of changing its price as in Calvo (1983) . Following Yun (1996), we assume that if importers are not able to change their price, they index them to the steady state CPI in ‡ation rate.
The maximization problem of importers can be written as follows:
where Y I;t+s (i) is chosen by …rms to maximize their pro…t:
The zero pro…t condition gives the importer price index:
replacing (37) in (36) and following the same steps than for the non-oil sector, we get the optimal pricing condition given by:
where p I;t+s = P I;t+s P t+s is the relative price of imports; mc I;t+s = s t+s ( + (1 ) t )
is the real marginal cost; e p I;t (i) =
is the optimized price in import sector and
Pt is the CPI in ‡ation rate. The aggregate nominal import price index evolves according to the following recursive form:
Dividing (40) by P t yields the following real import price index:
Final good producer
We assume that the producer of …nal good operates under perfect competition. It uses the following CES technology that includes non-oil output, Y no;t , which is domesticallyproduced, and imports, Y I;t :
where > 0 denotes the elasticity of substitution between non-oil output and imported goods and no ; I represent respectively the share of non-oil and imported goods in the …nal good, where no + I = 1: To maximize its pro…t, the …nal good producer chooses fY I;t and Y no;t g :
Resolving this problem, we get the following demand function:
13 Y I;t = I P I;t P t z t ; and Y no;t = no P no;t P t z t ;
where P t ; P I;t ; P no;t are given. Note also that the zero pro…t condition implies that the price of …nal good is given by:
Note …nally that the …nal good is divided between total consumption and total investment so that z t = c t + i o;t + i no;t :
Monetary policy
We assume that the central bank adjusts the short-term nominal interest rate, i t , in response to ‡uctuation in in ‡ation in the non-oil goods sector (core in ‡ation), no;t , CPI in ‡ation, t , and exchange rate, e t according to the following Taylor-type monetary policy rule: 
Government
In an oil exporting economy 7 , the oil domestically used (re…ned oil), Y I o;t , is produced abroad. As a result, we assume that government, which is the owner of the oil …rm, buys it from the world market for the international price, P f o;t , denominated in the foreign currency. 7 It's the case of Algeria and other countries as Iran.
14 The re…ned oil is sold domestically to the non-oil …rms at price P o;t which can be considered as the domestic fuel price. The latter is supposed to be subsidized by the government. For this purpose, we assume according to Bouakez et al. (2008) and Benkhodja (2011) , that the domestic oil price, P o;t is given by a convex combination of the current world price,P f o;t , expressed in local currency and last period's domestic price. It follows the following functional form:
where 2 (0; 1) ; and P f o;t denotes the world price of oil that is determined in the world market and denominated in the foreign currency.
Following the oil price rule, when = 1; there is no subsidy and the pass-through from the world oil price is complete. However, when = 0; this means that the domestic oil price is fully subsidized and there is no pass-through. Thus, all domestic …rms will buy the oil at a price P o;t :
Finally, the government's budget constraint is given by: 
Aggregation and Equilibrium
In a symmetric equilibrium, all importers and non-oil goods producers make the same decision so that:
for all i 2 (0; 1) :Thus, a symmetric equilibrium for this economy is composed of an allo- 
Combining the households' budget constraint, the single period pro…t functions of non-oil goods producing …rms and foreign good importers and the …rst order conditions of the three sectors and applying the market clearing conditions yields the following current account equation:
Model estimation
In this section, we estimate the model by using the Bayesian method. To do so, we will describe the methodology to use, data and prior distributions.
Calibration, data and priors
The model is estimated by using the Bayesian method as in Sungbae and Schorfheide There are 30 parameters to be estimated gathered in ={ no , I , o , no , #, I ,
The rest of the parameters are calibrated, as commonly done in the DSGE literature.
This procedure helps to cope with the problem of identi…cation from which DSGE models commonly su¤er, arising from the fact that the data used in the estimation may contain little information about some parameters.
As in Almeida (2009), the parameters we chose to calibrate pertain mostly to three aspects: (i) those crucial to determine the steady-state; (ii) those for which we have 
reliable estimations from other sources; and (iii) those whose values are crucial to replicate the main steady-state key ratios of the Algerian economy 9 . Table 1 To re ‡ect our beliefs about structural parameters, we specify prior distributions for the entire vector . As studies on the Algerian economy are unavailable, we choose priors based on evidence from previous studies for oil exporting economies (like Medina and Soto (2005) and Dib (2008a)). These priors are summarized in Table 2 .
We assume Beta distribution for those parameters that must lie in the [0 1] interval.
This applies to the persistence parameters of the exogenous stochastic processes which are assumed to follow a beta distribution with a mean of 0:65 and a standard deviation of 0:03. The Beta distribution is also assigned to the parameters of price stickiness with a mean of 0:67 that corresponds to changing price every 3 quarters on average.
We also assume that the mean of parameters ( o ; o ; o ) and ( no ; no ; no ), which are associated with the shares of capital, labor and a fraction of oil output in the output of each sector, are set to match the average ratios observed in the Algerian data for the 1990-2010 period. We set the shares of capital, o ; labor, o , and oil resources, o , in the production of oil to 0; 31, 0; 24 and 0; 45 respectively. We also set to 0; 23, 0; 52 and 0; 25 the share of capital, no , labor, no , and a fraction of oil output, no ;in the production of non-oil goods. The standard deviations of these parameters are assumed to follow Beta distribution and a standard error of 0:05. Thus, we assume a normal distribution for all monetary policy coe¢ cients with a mean of 0:50, 0:70 and 0:60 for core in ‡ation, in ‡ation and exchange rate coe¢ cients respectively.
A standard deviation of 0:3 is assigned to these parameters.
Estimation results
In order to study the robustness of our baseline model, we begin the analysis of our results by focusing on posterior means (Table 3 ). Then we analyze the impulse response functions of the external shocks according to the alternative monetary policy rules.
Finally, we study the business properties of our model, included variance decomposition. Posterior means suggest a weaker price rigidity in the non-oil sector relatively to the import sector (Table 3 .a). More precisely, the estimated Calvo probabilities of not resetting optimally prices are 0:64 and 0:76 respectively. That means that prices are adjusted every 2:77 quarters in the non-oil sector and every 4:16 quarters in the import sector suggesting the presence of nominal prices rigidities in the later sector. More precisely, price rigidities may be highest in Algeria relatively to other primary commodity exporters such as Chile owing to the greater in ‡uence of state concerning prices determination. In addition, it seems to us relevant to consider that the state exerts a stronger in ‡uence on the import sector than the non-oil one for two main reasons. Firstly, public and parapublic companies tend to own to the import sectors. Secondly, as stressed above, authorities subsidy the domestic price of oil, price that exert a direct in ‡uence on prices in the import sector. All this induces more rigidity in the former relative to the later. Finally, some import sectors-such as the food one-have monopolistic structures 20 that favor prices rigidity.
The baseline model
The estimates of capital-adjustment cost parameters are 6:32 and 5:85 respectively in oil and non-oil sectors. Posterior means are signi…cantly close to our prior means.
High capital-adjustment costs means that the capital stock can not change quickly from period to period. The lower part of Table 3 .a exhibits the monetary policy coe¢ cients. Our baseline model suggests that the exchange rate does not play a major role in the monetary policy decisions. Indeed, we see that the posterior mean related to the parameter e is signi…cantly below prior mean, 0:035 and 0:70 respectively. The lower part of Table 3 Exchange rate shock exerts a signi…cant in ‡uence on domestic macroeconomic variables. As exports are denominated in dollar and imports mainly in euro, it is important to keep in mind that nominal exchange rate shock is equivalent to terms of trade shock.
We see that GDP, investment and non-oil production react negatively to a depreciation of the dollar against the euro. As oil prices are denominated in dollar, the very high share of the oil sector in the Algerian GDP explains the negative response of the latter.
The exchange rate shock is equivalent to a negative wealth e¤ect. In turn, the decrease in oil revenue leads to a fall in investment and non-oil output. Indeed, non-hydrocarbon sector is a¤ected by the exchange rate shock via the …scal expenditure policy which is dependent from oil revenue. The hydrocarbon stabilization fund established in 2000 has a limited impact on the pro-cyclicity of the …scal policy. In other words, the volatility of the non-oil sector is signi…cantly linked to the volatility of the oil sector. As the main trade partners of Algeria belong to the Euro area, the exchange rate shock leads to an increase in imported in ‡ation that, in turn, induces a positive response of both headline and core in ‡ation. As expected, consumption decreases on the impact of the exchange rate shock according to a negative wealth e¤ect. The current account balance strongly deteriorates. Indeed, in accordance with a J-curve e¤ect, the immediate e¤ect of the exchange rate shock is a decrease in the value of exports with the depreciation of dollar while the value of imports tends to increase with the euro appreciation. After several 24 periods, trade volumes adjust to the shock and the current account improves. In ‡ation in the import sector does not respond to the exchange rate shock. The real exchange rate appreciates on the impact of the shock, but the response is short-lived. (2000)). Such a volatility when the economy is mainly hit by real shocks.
External shocks under alternative monetary policy rules
Figures A2 to A5 exhibit the responses of our domestic macroeconomic aggregates to four shocks: oil price, international interest rate, nominal exchange rate, and foreign in ‡ation respectively. We show the results for the baseline model and the three monetary policy rules introduced in subsection 2.6: strict in ‡ation targeting rule (IT rule), core in ‡ation targeting rule (CIT rule) and exchange rate rule (ER rule). The importance of each monetary policy will be deduced from the gap of the responses of our selected variables shown in each …gure. The aim is to determine the monetary policy rule that both minimizes the macroeconomic volatility and maintains the in ‡ation rate at a low level once we take into account the main shocks that hit this country. To sum up, we see that the exchange rate rule is especially ine¢ cient to respond to oil price shocks. Indeed, this rule implies a too reactive interest rate reaction to any ex- (2007)). In the case of Algeria, targeting core-in ‡ation instead of headline in ‡ation allows to avoid the potential monetary policy overreaction due to oil prices ‡uctuations. Recall that this shock is one of the main a¤ecting Algerian economy (see Table 3 .b).
E¤ects of EUR/USD exchange rate shock In the case of exchange rate shock, all contemporaneous responses but one (the real exchange rate) are weaker under the namely, IT and ER rules. This result is similar to the previous two shocks.
Business cycle properties
In this section, we compare the statistical properties of the model against those of the data. To do so, we estimate a Bayesian Vector Autoregression (BVAR) model using the same data set.
Volatility and correlation
In what follows, we assess the performance of our DSGE model by considering the model implied volatilities (stabdard deviation) and correlation of some variables of interest in the data and from the model. Table 4 
Welfare e¤ects
In this section we calculate the welfare cost of external shocks under alternative monetary policy rules. We compute the welfare cost using the unconditional expectation of the utility function. After estimating the model, we simulate it by using the posteriors of the parameters. Then, we varying parameters in the monetary policy rule, while keeping all other as in the benchmark model to examine the changes in welfare under each monetary policy rule. For doing so, we use a second order approximation of the utility function around the deterministic steady state 13 . Formally, the welfare criterion is derived from the following single-period utility function:
the second order approximation result is given by:
where bars denote steady-state values and hats represent percentage deviations from the steady-state.
The welfare cost associated with each scenario is measured by the compensating variation which allows us to measure the percentage change in consumption in the deterministic steady state. Our main …ndings are summarized in Table 6 : ii) the baseline model under IT rule, and; iii) the baseline model under CIT rule. In each case, we simulate the model with all shocks, and then only one shock.
Our results show that an increase in oil price leads to a high welfare compared to the other external shocks, namely, EUR/USD, international interest rate, and world in ‡ation shocks. This is due to the fact that consumption of the Algerian households is highly dependent on oil revenues. However, the welfare gain associated with CIT rule is much greater than in the case of the other two monetary policy rules. Indeed, after an 1 3 For similar method see Schmitt-Grohé and Uribe (2007) 30 oil price shock, the CIT rule causes welfare to increase by 4:6850 percent compared to 3:4000 and 1:4187 percent respectively in the case of ER and IT rules. This is the case when the economy experiences an EUR/USD shock.
Overall, we can conclude that in the case of CIT rule, the welfare gain is quite large relatively to ER and IT rules, except in the case of international interest rate and the world in ‡ation shocks. These shocks have a low impact on the Algerian economy as shown in the variance decomposition and IRFs. This leads us to conclude that the choice of core in ‡ation rule is better than headline in ‡ation targeting and exchange rate rules.
Conclusion
In this paper, we estimated a multisector DSGE model for an oil exporting economy based on the features of the Algerian economy. To our knowledge, it's one of the …rst papers using DSGE model dedicated to this country. Building a three sectors model, we attempted to compare the response of some selected variables to external shocks and to evaluate three alternative monetary policy rules for Algerian economy. We try to shed some light to the following question: given the vulnerability of an oil exporting economy to external shocks, what is the appropriate monetary policy rule for Algerian economy?
In a …rst step, we analyzed our results from our baseline model by focusing on posterior means and impulse response functions. In a second step, we compared di¤erent monetary rules. The welfare cost associated with each monetary policy rule has been considered.
Our main …ndings show that, over the period 1990Q1-2010Q4, core in ‡ation target is the best monetary rule to stabilize both output and in ‡ation. This rule also appears to be the best way to improve social welfare. In other words, the current monetary policy -corresponding to our baseline model-followed by the Algerian central bank is not wellsuited to face to oil shocks. These results are two main policy implications. Firstly, they suggest that Algeria should modify its monetary policy in order to adopt a core in ‡ation 
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B Data description
In this paper we used Algerian data obtained from IMF-IFS and ONS (National O¢ ce of Statistics). The common period covered by all series is 1990:Q1-2010:Q4.
Oil production is measured by crude petroleum production, IMF-IFS database.
Domestic in ‡ation is measured by the percentage change in the consumer price index. The CPI is obtained from IMF-IFS database and ONS. Domestic interest rate is the nominal discount rate of the bank of Algeria, IMF-IFS database.
USD/DZD real exchange rate is constructed by multiplying the bilateral nominal exchange rate, de…ned as the price of one U.S dollar in terms of Algerian dinar, by the ratio of the U.S consumer price index (CPI) to the Algerian CPI, IMF-IFS database. Domestic Output is the Gross Domestic Product. In the IMF-IFS database, the GDP serie is published in annual frequency. We transformed it into quarterly frequency.
The GDP is also seasonally adjusted by using X-11 procedure.
